Postural tremors of large amplitude with tremor at rest are a source of diagnostic confusion. The postural tremor of essential tremor typically does not have a rest component. "-When there are coexisting signs of parkinsonism, and a rest tremor, postural tremor is interpreted as representing one expression of parkinsonian tremor. 4 We describe three patients referred because of a pronounced exacerbation of a previously isolated postural tremor of the arms after the ingestion of neuroleptic drugs. All The tremor improved on a combination of orphenadrine (50 mg twice daily), Sinemet 125 (four times daily), clonazepam (3 mg three times a day), and propranolol (160 mg twice daily). Flupenthixol was stopped but three months later he still showed an expressionless face, and a rest and postural tremor although the tremors were less severe than at this initial presentation. Limb rigidity and upper limb bradykinesia had also improved, as had his gait. The parkinsonism subsequently recovered in the next six months; the rest tremor disappeared but postural arm tremor persisted. Striatal [18F]dopa uptake was normal.
Case 3 A 67 year old woman had a lifelong history of a postural tremor and a strong family history of a similar disorder. She also had a long history of intermittent vertigo for which she took small doses of prochlorperazine (5 mg) on an irregular basis (although this fact did not emerge until some time after she was first seen). She was referred because of increasing severity of her tremor which had begun to interfere with fine manual tasks. One year before this she had been treated with lofepramine for depression. After this she became aware, for the first time, of a symmetric rest tremor of the hands. ['8F ]dopa PET showed striatal tracer uptake to be lower than in patients 1 and 2, but still within 2-5 SD of the normal range, and putamen uptake was more than 2*5 SD above the range in Parkinson's disease.
Discussion
These three patients exposed to neuroleptic drugs that block dopamine receptors presented with deterioration of a previously stable postural tremor with the additional appearance of a rest tremor and other parkinsonian signs. Rest or postural tremors may occur in neuroleptic induced parkinsonism. 5 In the present cases, there was a pre-existing postural tremor that was profoundly exacerbated by treatment with neuroleptic drugs, which also provoked rest tremor. In two of the three patients, treatment with levodopa improved the tremor and associated parkinsonian signs, presumably by causing a degree of reversal of the dopamine receptor blockade caused by the prior neuroleptic drug treatment.
The question arises as to whether all had underlying, subclinical depletion of nigrostriatal dopamine, with unmasking of parkinsonism by neuroleptic drugs, the prior postural tremor being the first sign of mild Parkinson's disease. Drug induced parkinsonism may be reversible even in cases of latent Parkinson's disease with typical pathological changes. 6 The relation of essential tremor and Parkinson's disease has been the subject of much debate. Some studies have suggested that patients with essential tremor have a higher risk of developing Parkinson's disease7 whereas others have not found any association. 8 The second view is supported by the finding of normal nigrostriatal ['8F]dopa uptake in a recent study of isolated and familial (essential) postural tremor.9 This is consistent with the absence of evident neuropathological abnormality in essential tremor.10 In the present cases, measurements of ['8F]dopa uptake into the putamen and caudate nucleus, which provide an estimate of the functional integrity of nigrostriatal nerve terminals, showed values within the normal range, unlike the pronounced reduction seen in Parkinson's disease." These three patients thus seem to have an essential tremor with a normal nigrostriatal dopaminergic system. Yet neuroleptic drug treatment caused worsening of their postural tremor and the appearance of rest tremor, with other signs of parkinsonism.
In primates, lesions in the ventral tegmental area of the midbrain interrupting both the dentatorubro-olivary pathway (the central tegmental tract) and the nigral efferents to the striatum are required to produce a 3-5 Hz postural and rest tremor.'2-'4 Lesions of the nigrostriatal tract alone are not sufficient to produce tremor. Lesions of the dentatorubro-olivary tract alone, particularly with administration of harmaline, result in a 5-8 Hz postural tremor. In patients with pre-existing postural essential tremor it is likely that overactivity of the cerebellorubroolivary loop is present'5 but ['8F]dopa uptake is normal.9 Antagonism of dopamine binding to striatal receptors by neuroleptic drugs may then create a reversible, pharmacological lesion of nigrostriatal projections, which in the presence of a postural tremor, mimics the combined lesion seen in experiments with monkeys, to produce a postural and rest tremor. Indeed, drugs that decrease dopamine concentrations can induce a postural tremor in monkeys with dentatorubroolivary lesions that is abolished by levodopa.'6 Thus these three patients mimic in humans the experimental findings on subhuman primates. Rest tremor seems to require deficits in both dentatorubro-olivary and nigrostriatal dopamine systems. Recent studies with H,150
PET have shown cerebellar and rubral overactivity in patients with essential tremor. 17 The next question is why patients with Parkinson's disease exhibit a rest tremor, for there is no known pathological abnormality of the dentatorubro-olivary system in this disease. 
